An efficient petiole-feeding bioassay for introducing aqueous solutions into dicotyledonous plants.
Introducing bioactive molecules into plants helps establish their roles in plant growth and development. Here we describe a simple and effective petiole-feeding protocol to introduce aqueous solutions into the vascular stream and apoplast of dicotyledonous plants. This 'intravenous feeding' procedure has wide applicability to plant physiology, specifically with regard to the analysis of source-sink allocations, long-distance signaling, hormone biology and overall plant development. In comparison with existing methods, this technique allows the continuous feeding of aqueous solutions into plants without the need for constant monitoring. Findings are provided from experiments using soybean plants fed with a range of aqueous solutions containing tracer dyes, small metabolites, radiolabeled chemicals and biologically active plant extracts controlling nodulation. Typically, feeding experiments consist of (i) generating samples to feed (extracts, solutions and so on); (ii) growing recipient plants; (iii) setting up the feeding apparatus; and (iv) feeding sample solutions into the recipient plants. When the plants are ready, the feeding procedure can take 1-3 h to set up depending on the size of experiment (not including preparation of materials). The petiole-feeding technique also works with other plant species, including tomato, chili pepper and cabbage plants, as demonstrated here.